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ABSTRACT 

Analyses  of  data  recorded  for  229  rainstorms  in  the 
mountains  of  central  Idaho  yielded  information  from 
which  "probable  period  of  return"  curves  were  de- 
veloped for  storms  of  varied  volumes,  durations, 
and  intensities . 

This  paper  presents  results  of  detailed  analyses  of  data  recorded  for  229  rain- 
storms2 during  the  5-year  period  1959-1963  on  the  Zena  Creek  sale  area  of  the  Payette 
National  Forest.    The  figures  and  tables  will  be  useful  to  logging  and  road  engineers, 
watershed  managers,  forest  soil  surveyors,  and  meteorologists  working  in  the  moun- 
tainous areas  of  the  Payette  and  Boise  National  Forests. 

The  Zena  Creek  sale  area  (approximately  9,000  acres)  typifies  the  rugged  topog- 
raphy dissected  by  numerous  high  gradient ,  V-bottomed  streams  common  in  central 
Idaho.    Elevations  range  from  3,800  to  7,000  feet  above  mean  sea  level.   A  rain  gage 
network  was  started  in  1959  within  the  sale  area  with  three  recording  rain  gages.  The 
network  now  consists  of  seven  rain  gages:  two  are  at  an  elevation  of  4,200  feet,  four 
are  at  5,000  feet,  and  one  is  at  6,400  feet. 


Research  forester,  Intermountain  Forest  and  Range  Experiment  Station,  Boise, 

Idaho . 

A  "storm"  is  defined  as  a  period  of  rainfall  separated  by  at  least  6  hours  from 
any  other  period  in  which  rain  falls. 


Rainstorms  during  the  period  April  1  to  October  31  produce  about  45  percent  of 
the  average  annual  precipitation  of  28.74  inches.  The  remaining  55  percent  falls  mainly 
as  snow,  but  at  lower  elevations  rain  may  fall  in  March  and  early  November. 

Data  recorded  for  each  rainstorm  include  total  amount,  duration,  and  maximum 
rates  of  rainfall  for  specified  periods.     This  information  was  the  basis  for  computing 
the  probable  "period  of  return"  for  storms  of  various  amounts,  durations,  and  intensi- 
ties.    Probability  computations  were  made  by  the  method  described  by  Conrad  and 
Pollak,3  and  were  then  converted  to  a  return  period  in  years  at  the  50 -percent  reliabil- 
ity level.    This  level  of  reliability  means  that  a  described  event  has  an  even  chance  of 
occurring  within  the  computed  period  of  time.   Higher  levels  of  reliability  are  more 
appropriate  only  when  considering  construction  of  such  costly  structures  as  large 
bridges  or  dams. 

Figure  1  shows  the  probable  return  period  in  years  (at  the  50-percent  level  of 
reliability)  of  storms  yielding  from  0.1  to  6.5  inches  of  rain.     Example:  there  is  an 
even  chance  that  a  5 -inch  rainstorm  will  occur  once  every  23  years. 
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Figure  1. --Probable  return  period  in  years  (p  =  0.5)  for  rainstorms 

of  different  magnitude . 


3  Conrad,  V.,  and  L.  W.  Pollak.   Methods  of  climatology.   Ed.  2,  pp.  208-211. 
Cambridge:  Harvard  Univ.  Press.  1950. 
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Figure  2  is  the  curve  for  the  probable  return  period  in  years  (at  the  50-percent 
reliability  level)  of  rainstorms  that  may  continue  for  as  long  as  120  hours.  The  curve 
shows  an  even  chance  that  a  72 -hour  rainstorm  can  be  expected  once  every  5  years. 
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Figure  2. --Probable  return  period  in  years  (p  =  0.5)  for 
rainstorms  of  different  durations. 


Figure  3  is  based  on  the  maximum  15-minute  intensity  for  each  recorded  storm. 
High  intensity  bursts  of  rainfall  seldom  persist  longer  than  15  minutes  in  the  central 
Idaho  mountains.    This  curve  shows  a  reasonable  certainty  that  a  storm  of  3 -inches - 
per-hour  intensity  will  occur  once  every  4  years. 
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Figure  3. --Probable  return  period  in  years  (p  =  0.5)  for  rainstorms  of  different 
intensities.   (Basis:  maximum  15-minute  intensity  during  each  storm.) 
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Figure  4  is  based  on  the  maximum  rainfall  intensity  for  any  length  of  time  from 
1  minute  to  15  minutes  during  a  storm.    This  curve  shows  an  even  chance  that  rain- 
storms of  6 -inches -per-hour  intensity  may  occur  once  every  34  years.   However,  the 
6 -inches -per -hour  rate  may  apply  only  to  a  5 -minute  burst  of  rainfall  during  an  entire 
storm. 
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Figure  4. --Probable 
return  period  in 
years  (p  =  0.5) 
for  storms  of  dif- 
ferent intensities. 
(Basis:  maximum 
rainfall  intensi- 
ties during  any 
time  interval.) 
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Figure  5  shows  the  maximum 
recorded  rainfall  intensities  in  inches 
per  hour  for  time  periods  ranging 
from  1  to  100  minutes.    For  example, 
the  maximum  10-minute  intensity  re- 
corded to  date  is  2.67  inches  per  hour. 


Figure  5 .- -Maximum 
recorded  rainfall 
intensities  (inches 
per  hour)  for  vari- 
ous time  intervals. 
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Figure  6  shows  the  average  rain- 
fall for  storms  of  different  durations 
during  the  period  1959-1963.     For  in- 
stance, the  average  rainfall  of  storms 
lasting  23  hours  totals  1  inch;  but  the 
average  yield  of  storms  lasting  75 
hours  is  3.5  inches. 


Figure  6 . -  -  Average 
rainfall  per  storm 
for  storms  of  dif- 
ferent durations. 
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Tables  1  through  4  show  the  number  of  storms  recorded  per  month  by  rainfall 
depth,  duration,  and  intensity  classes  for  the  5 -year  period  1959-1963.    The  data 
contained  in  these  tables  formed  the  basis  for  computing  the  probable  return  periods 
depicted  in  figures  1  to  4. 
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Table  1. --Storms  per  month  classed  by  rainfall  depth  (1959-1963) 


Rain  depth 
(inches) 

Mar . 

Apr. 

May 

June 

July 

Aug. 

oept . 

uct . 

Nov. 

:   l  otai 

-  -Number  -  - 

0.01-0.05 

0 

3 

10 

3 

5 

5 

11 

2 

1 

40 

0.06-0. 10 

0 

6 

12 

7 

3 

5 

6 

6 

1 

46 

0.11-0.25 

1 

8 

17 

15 

2 

7 

5 

4 

0 

59 

0.26-0.50 

3 

3 

12 

6 

3 

8 

11 

2 

1 

49 

0.51-1.00 

1 

2 

6 

4 

0 

2 

5 

4 

2 

26 

1.01+ 

1 

1 

3 

2 

0 

0 

0 

2 

0 

9 

Total 

6 

23 

60 

37 

13 

27 

38 

20 

5 

229 

Table  2. --Storms  per  month  classed  by  duration  (1959-1963) 


Storm 
duration 
(hrs.  :min.) 


Total 


•Number 


0:01-  0:15 

0 

1 

2 

2 

1 

3 

5 

0 

0 

14 

0:16-  0:30 

0 

1 

4 

2 

1 

3 

2 

0 

0 

13 

0:31-  1:00 

0 

1 

4 

4 

2 

1 

1 

0 

14 

1:01-  6:00 

0 

11 

19 

16 

7 

10 

14 

8 

86 

6:01-12:00 

1 

6 

19 

5 

1 

7 

8 

6 

54 

12:01-18:00 

2 

1 

6 

7 

1 

2 

4 

1 

25 

18:01-24:00 

1 

0 

1 

0 

0 

0 

2 

1 

6 

24:01-48:00 

2 

2 

5 

1 

0 

1 

2 

3 

0 

16 

48:01+ 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

Total 

6 

23 

60 

37 

13 

27 

38 

20 

5 

229 
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Table  3. --Storms  per  month  classed  by  maximum  15-minute  intensity  (1959-1963) 


Intensity 
(in. /nr.) 


Total 


Number 


0.01-0.25 

4 

19 

47 

26 

9 

16 

25 

18 

4 

168 

0.26-0.50 

2 

1 

12 

7 

3 

4 

7 

0 

1 

37 

0.51-0.75 

0 

0 

1 

1 

0 

2 

3 

0 

0 

7 

0.76-1.00 

0 

1 

0 

1 

1 

1 

0 

0 

0 

4 

1.01-1.25 

0 

0 

0 

0 

0 

3 

2 

0 

0 

5 

1.26-1.50 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

Total 

6 

21 

60 

36 

13 

26 

37 

18 

5 

~222 

Seven  of  the  229  storms  lasted  less  than  15  minutes. 


Table  4. --Storms  per  month  classed  by  intensity  (maximum  for  any  time  interval) 

1959-1963 


Intensity 
(in./hr.) 


Total 


■Number 


0.01-0.25 

3 

15 

42 

18 

6 

14 

21 

12 

4 

135 

0.26-0.50 

2 

2 

12 

8 

3 

3 

4 

5 

1 

40 

0.51-0.75 

0 

2 

4 

4 

2 

1 

4 

1 

18 

0.76-1.00 

0 

2 

0 

1 

1 

3 

3 

10 

1.01-1.25 

0 

0 

0 

0 

0 

1 

1 

2 

1.26-1.50 

0 

0 

2 

2 

0 

1 

0 

5 

1.51-2.00 

0 

1 

0 

0 

3 

0 

4 

2.01-3.00 

1 

2 

1 

1 

3 

8 

3.01-4.00 

1 

2 

3 

4.01-5.00 

0 

0 

5.01-6.00 

0 

0 

6.01+ 

1 

1 

Total 

6 

22 

60 

37 

13 

27 

38 

18 

5 

X226 

1Three  of  the  229  storms  had  intensities  less  than  0.01  inch/hour. 
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Although  the  probability  curves  are  based  on  data  for  only  5  years,  they  are 
being  published  now  because  this  information  is  needed.     More  accurate  results  can 
be  obtained  only  from  analysis  of  long-term  records  of  rainfall.   Additional  data  will 
be  gathered  during  ensuing  years  and  may  later  provide  refinement  for  the  tables  and 
graphs  above. 
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